INTRODUCTION
The optical absorption spectra of defect states provide information on the energy level and the density of defects in amorphous semiconductors. Using the sensitive technique of photothermal deflection 2 these weakly absorbing states, it has been shown 1 spectroscopy to detect that in the case of a-Si:H the absorption is due to Si dangling bond defects. The energy level of the defect was determined {-1.25 eV below the conduction band), and the defect density was found to depend on the deposition parameters and the level of dop-2 ing. By extending this type of investigation to other tetrahedrally-bonded semiconductors, a better understanding of defects in this class of materials should emerge. We have measured the gap-state absorption of undoped and doped a-Ge:H. We determined that the absorption is due to Ge dangling bond defects.
The defect energy level lies -o.s eV below the conduction band, and its correlation energy is estimated to be -0.1 eV. Illumination appears to be much less efficient in creating defects than is the case for a-Si:H.
RESULTS AND DISCUSSION

3
The samples were deposited by the glow-discharge technique. Details of the photothermal deflection spectroscopy technique are described in Ref.
1.
In Fig. (1) we present the absorption spectra of undoped and singly-doped a-Ge:H. As can be seen, significant sub-gap absorption is observed. In the case of the doped material, the magnitude of the absorption increases as the dopant concentration rises.
Also, the slope of the exponential absorption * Supported by Hertz Foundation pre-doctoral fellowship.
-2-(Urbach) edge increases with increasing dopant concentration. ACTrn E1£Rjy t r-~ >
FIGURE 1
The gap-state absorption of doped and undoped a-Ge:H.
Previous work 2 has shown that the magnitude of gap-state absorption in aSi:H is a measure of dangling bond defect density (N ). Employing the same s procedure for a-Ge:H, we determined the density of defects in undoped material to be -2xto In heavily 4oped material. the defe4::t density is as high as -6xl0 defects/cm 3 • When compared with a-Si:H, for similar levels of doping, the number of defects is roughly the same. However, for the undoped case, the ..
• 11A and 4A for a-Ge:H and a-Si:H, respecFinally, preliminary results indicate that the sub-gap absorption spectra were imperceptibly affected by illumination with unfilered light from a quartz 2 . halogen lamp (~1 W/cm for 1.5 hrs.). The implication of this result is that unlike the case of a-Si:H, intense illumination is much less efficient in creating defects in a-Ge:H.
